). Vg1 mRNA is not localized at this stage ( Figure 1D ), as has previously The subcellular localization of specific mRNAs is a been reported [3, 5]. In stage II oocytes, the Xklp3b widespread mechanism for regulating gene expresmRNA is diffuse throughout the cytoplasm and is also sion [1]. In Xenopus oocytes microtubules are required enriched to some extent in the wedge region between for localization of Vg1 mRNA to the vegetal cortex the germinal vesicle and vegetal cortex ( Figure 1B) , as during the late RNA localization pathway [2-4]. The is Vg1 ( Figure 1E ). In stage III oocytes, Xklp3b mRNA is factors that mediate microtubule-based RNA transobserved throughout the cytoplasm, with some enrichport during the late pathway have been elusive. Here ment observed in the vegetal cortex ( Figure 1C ), we show that heterotrimeric kinesin II becomes enwhereas, Vg1 mRNA shows more extensive localization riched at the vegetal cortex of stage III/IV Xenopus to the vegetal cortex ( Figure 1F ). After stage III, localizaoocytes concomitant with the localization of endogetion of the Xklp3b mRNA is not apparent (data not nous Vg1 mRNA. In addition, expression of a dominant shown), suggesting that Xklp3b mRNA is not specifically negative mutant peptide fragment or injection of a retained at the vegetal cortex. Western-blot analysis function-blocking antibody, both of which impair the shows that both the Xklp3a and Xklp3b subunits of hetfunction of heterotrimeric kinesin II, block localization erotrimeric kinesin II are translated throughout oogenof Vg1 mRNA. We also show that exogenous Vg1 RNA esis ( Figure 1J ). This is unlike Vg1, which is not translated or Xcat-2, another RNA that can use the late pathway, stage II oocytes, however, colocalization occurs at the vegetal pole in a ring structure that is often observed
II protein and Vg1 mRNA at the vegetal cortex of stage
To test further for a functional role of heterotrimeric kinesin II in Vg1 mRNA localization, we coinjected X␤G-III oocytes suggested a role for kinesin II in Vg1 mRNA transport. To test this, we preinjected stage III/IV ooVgLE RNA and an mRNA encoding an HA-tagged Xklp3b tail domain polypeptide fragment that functions as a cytes with an Xklp3a-specific function-blocking monoclonal antibody [16] , K2.4, and then microinjected an dominant-negative mutant for heterotrimeric kinesin II [9] . This construct has been shown to incorporate into X␤G-VgLE (Xenous ␤-globin-Vg1 localization element) fusion RNA to monitor RNA localization. The K2.4 antiheterotrimeric kinesin II complexes [9] , and expression of this mutant peptide fragment blocks kinesin II-depenbody specifically inhibits kinesin II-driven motility but does not affect transport by conventional kinesin [17] . dent functions but does not block processes dependent on conventional kinesin in Xenopus [18] . An identical Oocytes preinjected with PBS (Figure 2A ization of the Xcat-2 LE is also dependent on kinesin II stage II oocytes, however, colocalization occurs at the vegetal pole in a ring structure that is often observed
